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1

The present invention relates to signaling with
privacy. The invention relates especially to &
type of privacy signaling that is suitable for te-
lephony although it is capable of use with other
kinds of signals.

The invention has for an object an increase in
the degree of privacy realizable in the transmis-
sion of speech or other signals.

{ has been proposed to record speech on a mag-
netic tape or wire and transmit the recorded
speech in short segments out of their normal or-
der of occurrence to render- reception difficult.
The recorded speech may, for example, be broken
up and sent in changed order by a timing device
such as a rotary distributor.

The present invention provides for increasing
the difficully of deciphering the message by use
of a plurality of codes or schemes of rearranging
the speech segments, such that the code schemes
-are used in rapid sequence. While the invention
is capable of use with several codes entering into
the scheme or pattern, there is a practical limit
in any type of signaling on account of the in-
creased complexity of the apparatus and in-
creased manipulation. In the specific embodi-
ments to be disclosed herein, two codes are used
in each case, to illustrate the principle. The
codes to be used at a particular time are agreed
upon between sender and receiver and the codes,
or either of them, may be changed from time to
time.

The nature of the invention and its objects and
features will appear more fully from the detailed
description to follow, taken in conjunction with
the accompanying drawings in which:

Fig. 1 is a simplified schematic circuit diagram
of a complete two-way system comprising two
stations in accordance with the invention;

Fig. 2 shows the wiring plan for the coding and
decoding circuits of such system; and

Figs, 3, 4, and 5 show modifications that may
be made in the circuit of Fig. 2 by substitution at
the left along the line 3—3, 4—4 or 5—35, respec-
tively.

Reference will first be made to Fig. 1 which ex-
cept for the double code feature is similar to Fig.
1 of my application Serial No. 401,908, filed July
11, 1941.

Referring to Fig. 1, a constant speed motor 8
of suitable type drives a shaft || which is shown
as driving magnetic tape 12 mounted on the rim
of a suitakle disec, brush arm 13 rotatable over the

segments of commutator 29, and a gear train 14, ;

5 driving a contact making cam {6, The system
is arranged to transmit with privacy when speech
is spoken into the transmitter 17, under certain
circuit conditions to be described, and to receive
with privacy in receiver 18. The transmission
anhd reception of the privacy waves take place
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2
over the line 22 shown interconnecting the termi-
nal stations | and 2. )

A number of two-position switches are illus-
trated at 23, 24, 25, 27, 54 and 55. These switches
may, if preferred, be ganged together or they
may be in the form of relays operated by a single
push-button. These switches are all assumed
to be operated to their upper positions in the fig-
ure (and switch 27 to the right) when speech is
to be transmitted and to be operated to their low-
er or opposite position when speech is to he re-
ceived. Such switches are commonly referred fo
as push-to-talk switches and may conveniently
be retracted to their receiving positions by springs
(not shown), the receiving position in such case
being considered normal. The circuit of Fig. 1
will first be deseribed for the transmitting con-
dition, so that switches 23 to 27, 54 and 55 are
considered thrown to their upper or talking posi-
tions.

The tape 12 is assumed to be rotating in a clock-
wise direction at constant speed. Located around
the tape are a recording magnet 19 and nine re-
producer magnets 20 spaced at equal intervals
along the tape. There is also an eraser magnet 21
supplied with direct current from the battery
shown.

When speech is spoken into the transmitter 17,
the speech is recorded on tape 12 at 19 and the
record in passing the reproducers 28 generates
corresponding electromotive forces in their wind-
ings. The terminals of these windings are multi-
ple-connected through two sets of code switches
37, 38 and thence through contacts of transmit-
receive switch 27 to segments of the commutator
ring 29. It will be noted that nine terminals
from the nine reproducer magnets are shown at
40 and that tén terminals are shown at 41, 42
leading to the ten commutator segments. The
code switches 37 and 38 and transmit-receive
switch 27 are interposed between terminals 49
and 41, 42. Different interconnecting arrange-
ments are denoted in the subsequent figures for
giving different types of coding and decoding.
Fig. 1 shows how these arrangements may be
fitted into the system. The wiring within the
boxes 37 and 38 will be described in detail in con-
nection with subsequent figures. It is evident
from Fig. 1, however, that the reproducers 20 may
be connected in a number of different ways to the
commutator segments of ring 29. Brush arm {3
carries brushes bridging across from segmented
ring 29 to solid ring 39, the latter being connected
to one terminal of winding of speech coil 31, the
opposite terminal being common to one terminal
of each of the reproducer magnets 20.

It will be seen, therefore, that as the brush
arm 3 rotates and sweeps the brush over the
segments of the commutator, different repro-
ducers 20 are connected to the speech coil 31 in
sequence, and each sequence is at any given time
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determined by the setting of the respective code
switches 27, 38. In this way it is arranged that

the currents transmitted through coil 31 repre-

sent fragments of the recorded speech picked up -

in sequences different from the sequence' in
which they were recorded. Moreover, these se-
quences are varied from time to time by chang-
ing the settings of the code switches 28 and 39
in boxes 3T and 38,
transmitting fragments of speech out of their
normal sequence and of changing the code is
more fully disclosed in a copending application
of J. C. Steinberg, Serial No, 401,897, filed July
11, 1941,

The speech waves occurring out.of their nor-
mal-order in coil 3! are transmitted through
switches 25 and 24 and amplifier 3§ to the out-
going line 22.. The brush arm 13 frictionally en-
gages the shaft Il by suitable friction clutch
‘mechanism so that when the brush is released
by latch 82 it rotates with the shaft (i but can
be held stationary by latch 32 while shaft
continues to rotate. Latch 32 is released by trip-
ping magnet §3 when energized from tube 58 un-
der control of cam 6 and contacts 34 and 35
when the station is transmitting or under the
control of similar impulses received over the
line from a distant station through coil 46 and
filter 68 when the station shown is receiving.

The gear train 4, 15 drives the cam 16 af a
slightly slower rotational speed than shaft I1.
For example, the gear 14 may have seventy-four
téeth and the gear [5 seventy-five teeth. This
feature is disclosed and claimed in the coopend-
ing application of W. A, MacNair, Serial No.
414,054, filed October 8, 1941.

.- Assuming that the arm i3 is stopped against
latech 32 and that the cam !§ is about to move
‘the contact spring upward to close contact 3%,

this contact will, then, be closed and connect .

condenser 48 through upper contact of spring 54
across inductance 49, The condenser, which
has previously been charged to the full potential
of battery 41 through contact, 34, now discharged
suddenly through the inductance 49, causing a
highly damped wave of 2,000 cycles per second
frequency to be generated in the filter 80. One
series tuned branch 61 of the filter transfers
‘some of this 2,000-cycle voltage to the input of
tube 36 across resistor 84, and the other series
tuned branch 62 transfers some of the 2,000-cycle
voltage to the input of tube 59, the grid circuit
being connected across the inductance €3. Tube
50, which is a gas-filled tube, breaks down and
sends a fairly heavy current through release
magnet 33, releasing the brush 3. At the same
time, the brush at the distant station is released
by the pulse sent over the line. At the end of
the pulse the tube 50 is restored by the aid of
plate circuit' condensers 65 in combination with
the rest of the circuit elements.

Since the apparatus at station 2 is a duplica,té

of that at station 1, the action taking place in
station 2 in receiving the waves sent oub from
station [ in accordance with the foregoing de-
scription can be understood by considering that
similar waves are being received in station I in
which case ‘all of the two-position switches 23,
24, 25, 21, 54 and 55 are assumed in their lower
or receiving position.

Considering first the start 1mpulse sent oub
from station 2, this is received through trans-
former 46, lower contact of spring 55 to.input
terminals of filter 69. It will be noted that
‘condenser 48 is now in parallel with inductance

The general method of
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‘brush 13.

-lower: speed than- the distributor shaft.

longer length of time as the case may be.

4
49 and forms part of the filter to -separate the
start pulse wave from the speech waves. The
2,000-cycle frequency wave is applied to the grid
of tube 58 and renders the tube conducting,
sending a large pulse of current through the
winding of the tripping magnet 33 releasing
As long as the station in Fig. 2 con-
tinues to transmit, the cam 16 at such station
sends out g start impulse once each revolution
of the cam, which as stated rotates at a slightly
This
causes the brush arm 13 at station 2 to be stopped
momentarily once each revolution. The brush
arm 13 at station I, serving as the receiving
station,  if running' in exact - synchronism is

‘stopped once each revolution on the short com-

mutator segment 10 for the same length of time
as the transmitting -commutator brush or, if the
receiving ‘brush is running slow or fast by a
slight amount, ‘it is stopped for 'a shorter or
The
use of the short segment in connection with the
synchronizing of-the transmitting and receiving
distributors is disclosed and claimed in my co-
pending application referred to.

The jumbled speech waves received from sta-
tion 2 through switches 24 and 23 energize the
winding of recording magnet 19 to make a rec-
ord of the received waves on the tape [2. As
this tape rotates past the various reproducer
magnets 20, these latter pick up the recorded
waves and transmit them through code switches
28 and 38 in boxes 87 and 38 and switch 217 to
the segments of commutator 29 and the wiring
and settings of the code switches are such that
as the brush I3 passes over the commutator seg-
ments in succession the speech fragments are
vearranged in their normal order in the coil 31,
from which they are transmitted through sw1tch
25 to receiver 18. A given setting of the knobs
28 and 39 will result in transmitting alternately
in accordance with two independent codes and
also in receiving in accordance with the same two
codes. The knobs 28 and 39 in stations (- and
2 gre, therefore, given the same respective set-
tings. )

Reference will now be made to Fig. 2 which
shows the wiring used between terminals 40 (Fig.
1) ‘'on the one hand and terminals 41 and 42 on
the other hand, when the system is arranged for
two-independent codes as assumed in the fore-
going description of Fig. 1.

In the upper part of Fig, 2 are shown the five
code switches 28 of box-37. The five code switches
29 of box 88 are shown:in the lower part of the
figure. It will be noted that five conductors 43
are carried across from-certain terminals of the
code switches 39 to the upper section of transmit-
receive switch 27 leading to commutator segments
I to 5 and that five conductors 44 are carried
across from switches 28 to the lower section of
switch 27 leading to commutator segments 6 to
{0, These conductors are indicated also in Fig. 1
as extending between the boxes 37 and 38. The
nine terminals 40 are shown in the left central
part of the Fig. 2 and are labelled a to ¢ to indi-
cate the reproducer magnets to which they are
connected.. ,

Taking the left-hand code switch 28 as typical,
this comprises a shaft 65 carrying two wipers 67
and 68 insulated from each other. One end of
wiper 67 sweeps over five contacts leading to
certain of the terminals 40 and the other end of
this wiper makes contact continuously with sec-
tor 66 leading via a conductor in group 44 and
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_transmitting contact of transmit-receive switch
21 to-segment No. 6 of the commutator 29. This
switch is therefore used in coding the speech for
transmission. Wiper €8 at one end sweeps over
five contacts leading to certain of terminals 20
and at its other end sweeps over five contacts
leading over a group of conductors 74 to segments
i to 5 of commutator 28 when transmit-receive
switch 27 is in receiving position. This part of
the code switch is used therefore in decoding the
received jumbled speech. Each of the other code
switches in box 27 is similar in construction, their
sectors corresponding tc 66 being distributed in
rotation over conducters 44 to the next four com-
mutator segments 7 to {6 threugh transmit con-
~tacts of switch 27, and the individual contacts of
both switch sections being systematically distrib-
uted to terminals 48 and over conductors 74 to
receiving contacts of switch 217, leading to seg-
ments 1 to 5. The same scheme of connection is
used for the switches 28 in box 38.

In the operation of the circuit, one code can
be set-up on the switches in box 87 and an entire-
ly different and unrelated code can be set up on
the switches in box 38. When the gang switch
21 is thrown upward to talking position, the dis-
tributor will, in the first half of its revolution,
send out the recorded speech from tape 12 in
fragments in & jumbled order in accordance with
the code set up on the switches in box 28 via
upper portion of switch 27 leading tc commutator
segments 4 to 5. In the next half of its revolu-
tion it will-send out speech fragments in a differ-
ent jumbled order in accordance with the code set
up on the switches in box 87, -although, of ccurse,
the settings could be the same, if desired.

It should be noted in this connection that the
reproducer magnets are connected to the com-
mutator seements so that the speech which is
being recorded on the tape while the brush arm
is sweeping over commutator segments | to 5 is
transmitted to line while the brush sweeps over
segments 5 to 10. This entails a slight delay in
transmission but it can be made a small fraction
of a second, small enough not to interfere with
carrying on a two-way conversation. The speech
that is recorded in the second half revolution is,
similarly, transmitted in the first half revolution.
There is, of course, a corresponding small delay
in receiving since the received message must be
recorded before it is decoded.

comprising portions 1,2,3,4,5 recorded in that or-
der, this record occupies the length of tape up to
reproducer e. If this was recorded in the second
half revolution of the commutator, it can be sent
out in some different order such as 54,1,3,2 by
connecting reproducer ¢ to segment [, reproducer
¢ to segment 2, reproducer ¢ to segment 3, repro-

ducer 7 to segment & and reproducer 2 to seg-.
ment 5. This is done by setting code switches 39~

of box 38 to the positions 5,4,1,3.2 il that order.
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If the speech as. ..
recorded before being sent out is thought of as.:

6

A separate and independent code can be seb
up on switches 28 and this code will be sent
out, as above stated, in the second half revolu-
tion of the commutator. ‘Thus, if one code is set
up on switches 28 and a different code is set up
on switches 39, speech is sent out alternately in
accordance with such codes. When the opposite
station takes over and transmits to the first sta-
tion the speech sent out from that station is coded
in the same manner. The codes can be changed
at any time according fo previous arrangement
between the parties or in accordance with in-
formation transmitted.

Tig. 3 represents a system in which the trans-

- mit-receive switch 27 is dispensed with and in
- which only the upper bank of code switches, 28, =

of Fig. 2, are used, the connections of Fig. 3 join-
ing those of Fig. 2 along the line 3—3. The
group of conductors 43 is omitted in this case.
The two groups of five conductors from the left
side of the code switches 28 are connected, one
group to segments | to 5 and the other group to
segments 6 to I8 of the commutator as shown
in Fig. 3. This results in double coding but with
each code the converse of the other, the two he-
ing, therefore, dependent rather than independ-
ent. o

Tt was described above that if the code 5,4,1,3,2
is used to transmit, this is decoded by using in
cuccession at the receiver the reproducers ¢,b,d,g,¢
in  that order, which corresponds to a code
3,5.4,2,1. Similarly, if code 3,5,4,2,1 is sent, this
is decoded by connecting the reproducers to de-
code in the order 54,1,3,2. It was pointed out
that if knobs 28 are set for the code 54,1,3,2,
arms 87 of the switches determine fthe sending
of the speech -fragments in that order and the
wiring is such that arms 88 of these switches at
the same time cause the reproducers to be con-
nected to coil 31 in the order corresponding to
code 3,5,42,1. TUnder these conditions, if the
Fig. 3 circuit is used as a transmitter and the
knobs 28 are set for code 5,4,1,3,2, this code is
sent on segments 6 to 10 and the converse code
3,5,4,2,1 is sent on segments | to 5. At the re-
ceiver, the code 5,4,1,3,2 is decoded when the
commutator brush is traveling over segmenis |
to 5 and the code 3,5,4,2,1 is decoded in the next
half revolution. The same operation takes place
in transmitting in the opposite direction. For
any other code set up on switches 28, it will be

.- understood, this code is sent alternately with its

*." converse code.
hewever, the sending code and its converse are

These will be received and re¢orded on the tape -

at station 2 in the order 5:4,1,3,2 and can be re-
arranged to normal order by connecting the re-
producers to the stccessive commutator segments
6 to {0 at station 2 in the order ¢,b,d,0,i. It will
be noted from Fig. 2 that when the code switches
39 are set to transmit the code 5,4,1,3,2 the receiv-
ing parts of the same switches are set to connect
the repreducers to the commutator segments in
the order just given so that the speech received
in a given code is properly decoded.
words, the knobs are set to the same positions-at
both transmitting and receiving stations, Co

In g limited number of cases,

identical as, for instance, the converse of code
'5,4,3,2,1 is 5,4,3,2,1,

Fig. 4, when placed along side Fig. 2 at the
line of division 4—4, shows a circuit for giving
interlaced double coding. Commutator ring 29’

.is represented in this case as having twenty seg-

ments instead of the ten segments heretofore
assumed. The two halves of the commutator are,
for convenience of description, separated and
partly straightened out. Opposite segments, as {
and {1, etc. are connected together. The brush
is supposed to sweep over the segments in the
order | to 20 by a continuous counterclockwise
motion and stop once each revolution as in Fig.
1. One segment, such as 29, is shortened for syn-
chronizing purposes as described in connection

" with Fig. 1, this being the segment on which

In other

74

the brush is stopped.
Both banks of code switches of Fig. 2 are used
in this case and two independent codes can be
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set up on . them. . For illustration, let: it be sup-
posed. that thé code set up on switches 28 is
5,4,1,3,2 and the code set up on switches 39 is
2,1,5,4,3. It will be noted that the time taken for
a point on the tape to move from one reproducer
to the next is, in this case, equal to the travel
time of the commutator brush over two segments.
Tracing out the connections on Figs. 2 and 4,
with switch 27 in transmitting (upper) position,
the following speech fragments are sent in the
order given, using the same notatlon as in the
previous description.

Commutator times Speech fragment sent

First half of 5th fragment,
Second half of 2nd fragment,
First half of 4th fragment.
Second half of 1st fragment.
First half of 1st {ragment.
Second half of 5th fragment.
First half of 3rd fragment.
Second half of 4th fragment.
- First half of 2nd fragment.
Second half of 3rd fragment.

In the commutator times 11 to 20 this action
is repeated except that the next succeeding five
fragments of speech are sent. »

When switch 27 is in its receiving (lower)
position, the speech fragments sent in the next
previous half revolution from a distant transmit-
ting station are decoded. Taking the fragments
tabulated above, these are recorded on the tape
in commutator times 1 -to 10. In commutator
time i, the first half of speech fragment 1 is
reproduced since the middle code switch 28 is set

in position 1 thus connecting commutator seg-

ment [l in circuit with reproducer c. In com-
mutator time {2, the second half of speech frag-
ment 1 is reproduced since the second switch 39
is set on contact | and connects segment {2 to

10

20

25

8
produced. from f over the first eode ‘switch 39
in position 2 and commutator segment {4. It will
be clear from this how . the remamder of the
coded speech is decoded. ‘

Fig, 5, when placed along side Fig. 2 at the lme
of division §—35, shows a circuit for giving inter-
laced converse coding. In this case the transmit-
receive switch 27 is omitted, and the opposite
sides of .the commutator are not connected to-
gether as in Fig. 4 but are individually connected
to the twenty conductors which make up the five-
coriductor groups 74, 44, 43, 15, in the manner
shown. In this case both banks of code switches
28 and 39 of Fig. 2 are used, For example, if
code 5,4,1,3,2 is set up on switches 28, and code
2,1,6:4,3 is set upon on switches 39; the ordeér of
sending, receiving and decoding will be evident
from the following tabulation, in the light of the
foregoing description,

In considering the following tabulations it
should be borne in mind that the code 2,1,5,4,3
and its converse are the same, while the converse
of the code 5,4,1,3,2 is the code 3,5,4,2,1. 'The
wiring of the ccde switches is such (as heretofore
explained) that when any code is set up on the
code switches, e. g, those in box 37, this code
and ifs converse appear in the respective banks
that are associated with these switches. In this
figure, therefore, the code set up in one code
switeh box is sent in the first half revolution of

. the brush angd its converse is sent in the second

half.  Interlaced with these in each half is the
other code that is set up in the other code switch
box alternating, in different half revolutions, with
its converse. While for illustration the second of
the two codes chosen and its converse happen to
be the same, the operation is identical where the
second code and its converse differ, as is the case
in the first of the two codes chosen.

For segments 1 to 10 of sending machine and seg-

ments 11 1o 20 of receiver

Send

Order of
recording at
receiver

Decoding order

First half of 5th fragment._.._.__.
Second half of 2nd fragment_..____

Second half of 5th fragmen;
First half of 3rd fragment___
Second half of 4th fragment_ -
First half of 2nd fragment.__...__..
Second half of 3rd fragment_..__..

Recorded fragment

0. 5=speech fragment 1;.
. 4=speech fragment 13,
. 9=speech fragment 2;.
. 2=speech fragment 2;.
. 7=speech fragment 3;.
. 10=speech fragment 33,
. 3=speech fragment 4;.
. 8=speech fragment 43.
. 1=speech fragment §;.
. 6=speech fragment 53,

OEOTRUNR W
=

bt

reproducer d. Similarly the first half of frag-
ment 2 is reproduced from b over fifth code
switch 28 in position 2 and commutator segment
13. Second half of speech fragment 2 is re-

(It will be obvious that in the final column the
number represents the speech fragment referred
to in the original speech, and the subscript indi-
cates which half of the fragment is involved.)

For segments 11 to 20 of sender and segments 1

to 10 of receiver

Send

Order of
recording at

i Decoding order
receiver

First half of 3rd fragment_.._._..__
Second half of 2nd fragment.
First half of 5th fragment._ ..
Second half of 1st fragment. _
First half of 4th fragment.
Second half of 5th fragment
First half of 2nd fragment._
Second half of 4th fragmen
First half of 1st fragment. ..
Second half of 3rd fragment .

Recorded fragment:

0. 9=speech fragment 11,
. 4=speech fragment 1a.
. T=speech fragment 2;.
. 2=speech fragment 2;.
. 1=speech fragment 3.
. 10=speech fragment 3,.
. 5=speech fragment 4,.
.'8=speech fragment 4sa.
. 3=speech fragment 5.
. 6=speech fragment 2.

SO0 =ID OO =
(=]

—
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It will be clear that the multiple coding and
interlaced multiple coding can be extended to
more than the two codes specifically disclosed,
provided the proper number of reproducing mag-
nets properly spaced around the tape drum and
the proper number of cocmmutator segments be
used together with the proper number of code
switches. It should be noted that it is possible to
drive the tape drum at some different speed than
the brush by means of gearing if the spacing of
the reproducing magnets would be made more
practical. Taking the number 12, for sxample,
which is divisible by 3 and by 4, if o four-element
code be used, it may be interlaced three times,
using seven reproducer magnets and twenty-focur
commutator segments,  The twelve segments
comprising one code length would then be divided
among the three codes in the manner

A1B1Ci1 A2B2C2 A3B3C3 AsB4Cs

where the A’s represent elements in code A, the
B’s elements in code B, etc. 'Twelve four-point
code switches would be required.

A three-element code interlaced four times
would take the form

A1B1Ci1D; A2B2C2D2 A3B3C3Ds

and would require five reproducers, twenty-four
commutator segments and twelve three-point
code switches.

Still other code schemes may be built by follow-
ing the principles illustrated in the various fcre-
going examples,

Although Fig. 1 shows only two stations, it will
be observed that the apparatus at the two stations
is or may be identically the same and that more
than two stations can communicate with each
cther at one and the same time. At any one in-
stant some one of the stations is transmitting and
all of the cther stations are receiving.

The invention is not to be construed as limited
to the specific numbers or quantities or times
menticned nor to the details which have been
disclosed, these all being given by way of illus-
tration. The scobe of the invention is defined
in the claims, which follow.

‘What is claimed is:

1. The method of speech transmission with
privacy comprising transmitting from a trans-

mitting peint speech waves occurring in succes- 5

sive time intervals divided into short segments of
which the first N segments in each time interval
are sent in successive time order different from
their normal order of occurrence and in accord-
ance with a preassigned code and the next N
segments in each time interval are sent in accord-
ance with a different code, and at a recsiving
point restoring the transmitting segments to their
normal order to receive the message.

2. The method of speech transmission with
privacy. comprising transmitting frcm a trans-
mitting point speech waves occurring in succes-
sive time intervals divided into short segments
of which the first N segments in each time inter-
val are sent in successive time order different
from their normal order of cccurrence and in ac-
cordance with a preassigned code and the next N
segments in each time interval are sent in ac-
cordance with a different code, at a receiving
point restoring the transmitting segments to their
normal order to receive the message and simul-
taneously changing at least one of said codes
from time to time at both transmitting and re-
ceiving points.

3. In speech privacy, means comprising a stor-

(43

10

age device and a rotary distributor for breaking
message waves up into short fragments and trans-
mitting said fragments in jumbled order, said dis-
tributor comprising a plurality of sets of segments
operative in succession, and switching means

" connected to respective sets of said segments for
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transmitting said fragments in one jumbled order
by one set of segments and the next succession of
fragments in a different jumbled order by the
next set of said segments.

4. In a speech privacy system, means to record
speech on a suitable medium, means to reproduce
the recorded speech in short segments and to
transmit them ont of their normal order in ac-
cordance with a particular code, means to receive
similarly coded speech and to record the same on -
a suitable medium, means to reproduce such lat~
ter recorded coded speech in short segments in
proper decoding sequence to restore the received
speech to understandable form, and means to
transmit the coded speech segments first in said
particular code and then in said decoding se-
quence, in alteration.

5. In a speech privacy system, means to break
speech waves into fragments on a time basis and
to transmit said fragments in a given jumbled
order such that said transmitted fragments can
be refranslated into understandable speech only
by rearrangement of the order of the fragments
to normal order, and means to increase the pri-
vacy comoprising means to transmit said frag-
ments alternately in said jumbled order and in an
order corresponding to said rearrangement of
said jumbled order.

6. In a speech privacy system, means to break
speech waves into short fragments on a time
basis and to transmit said fragments in ab-
normal order in repetitive manner according to
a code such that when said transmitted fragments
are reproduced in a converse order the speech is
restored to understandable form, and means to
increase the privacy comprising means to trans-
mit said speech fragments in rapid alternation
first according to said code and then in the con-
verse order of said code.

7. A system according to claim 6 including
switching means for changing the code at will.

8. In a speech privacy system, a speech re-
cording medium, a succession of reproducers for
reproducing the speech waves therefrom in the
form of electrical waves, a rotary distributor hav-
ing conductive elements connectible in succession
into an outgcing path, and code switches con-
nected between said reproducers and different sets
of said conductive elements for determining a plu-
rality of different coding schemes for the speech
waves transmitted to said outgoing path in a single
rotation of said distributor.

9. In a speech privacy system, means to break
up speech waves existing in a. .certain small in-
terval of time into several segments of -corre-
spondingly shorter duration, means to rearrange
such segments in time order and to send them in
the rearranged order, means to repeat this ac-
tion indefinitely, and means to intersperse be-
tween successive repetitions of such seading out
of speech segments the sending out of other
speech segments rearranged in time in a different
order.

10. A multiple code speech privacy system com-
prising means to subdivide speech waves repre-
senting a given message into short fragments on
a time basis, cyclically operating means to trans-
mit in each of N different equal times a number
of such fragments in rearranged order within
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each such time, such times being themselves sep-
arated by intervening time intervals, and means
to transmit in each of such intervening time in-
tervals a number of other such fragments of the
same speech message in a different rearranged
order. )

11. In a speech privacy sysiem, a speech wave
recorder, pick-ups associated therewith to pick
off different portions of the recorded speech wave,
switching means to connect said pick-ups indi-
vidually into a sending path in various orders to
cause short fragments of speech to be sent into
path out of their normal order to occurrence in
speech, a plurality of separate determining means
for said switching means each causing, when op-
erative, a different order of sending of such frag-
ments, and periodically operating means to ren-
der said determining means operative in rapid
succession in recurring cycles.

12. A system according to claim 11, sald re-
corder comprising a telegraphone tape, said
switching means including a rotary distributor
and said determining means comprising separate
code switches interconnecting said pick-ups and
said commutator.

13. In a speech. privacy system, a continuously
moving magnetic tape, a recording magnet and
speech input for recording speech thereon, a plu-

rality of reproducer magnets located along said

tape, a line, a rotary distributor for connecting
said reproducer magnets one at a time to said
line, said distributor having a plurality of sectors
each comprising o plurality of segments, and a
plurality of multiposition switches individually
connecting certain of said reproducer magnets
to the segments of a respective one of said dis-
tributor sectors.

14. In speech privacy, means to record speech
on a suitable medium, means to reproduce frag-
ments of the recorded speech from. the medium
and transmit the reproduced fragments in gbnor-
mal time order, a set of code switches for deter-
mining the time order in which said fragments
are sent, a second set of code switches for deter-

mining a different time order of sending of said

speech fragments, and means for interlacing said
two codes comprising means to send alternate
fragments according to one code and intervening
fragments in accordance with the other code.

15. In speech privacy, means to break up speech
waves on a time basis into short fragments each
of a small fraction of a second duration, means
to transmit such fragments out of their normal
order in accordance with one code, and means
to interleave between the successive fragments
other speech fragments in abnormal order in ac-
cordance with a different code.

16. In a speech privacy system, means for re-
cording speech on g suitable medium, a plurality
of reproducers spaced along the medium for re-
producing the recorded speech, an output circuit,
a rotary distributor for connecting selected ones
of said reproducers to said output eircuit for short
mtervals of time, code switches interposed be-

tween said reproducers and said distributor for &5

selecting the reproducers to be connected to said
output circuit and for determining the order of
thelr connectlon to sald output circuit, said code
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switches comprising a plurality of groups, each
group determining a different selection of said
reproducers, and means causing said reproducers
to be connected to said output circuit in accord-
ance with the selection of each of said groups of
code switches in each complete rotation of said
distributor.

17. The method of speech privacy comprising
dividing speech message waves on a time basis
into short fragments, each fragment being so
short as to be incapable of being understood,
transmitting said fragments in groups in recur-
ring time intervals, with the fragments com-
posing each group rearranged among themselves
in a particular time sequence, and interposing in
each time interval, between said groups, other
groups of fragments of the same speech message
waves with the fragments of the latter groups
rearranged among themselves in a different time
sequence. :

18. In a privacy system, means to record the
message waves, a plurality of reproducers for re-
producing the message waves from the record, a
distributor having a first series of segments and
a second series of segments, the second series
being interleaved with the first series, a first code
switch for connecting certain of said reproducers
in irregular order to segments of the first series
to provide for transmission of message wave frag-
ments in a certain abnormal order, a second code
switch for connecting certain of said reproducers
to segments of said second series to provide for
transmission of message wave fragments in a
different abnormal order from the first, and
means for connecting said d1str1butor to a trans-
mission channel.

19. In a privacy system, means comprising a
storage element for effecting a delay in transmis-
sion, means comprising a cyclically operating dis-
tributor for breaking the message waves into
fragments. on a time basis, one code switching
means interposed between sald distributor and
said storage means for variously interconnecting
a portion of the segments of the distributor to

points along the storage element to effect differ-

ent amounts of delay in the transmission of the
message fragments, and a second code switch-
ing means similarly interposed between said dis-
tributor and said storage means for variously in-
terconnecting a different portion of the segments
of the distributor to points along the storage
element to effect different amounts of delay in
the transmission of the message fragments,
whereby the fragments may be transmitted in
two different jumbled orders in one distributor
cycle.

20. In a privacy system for message waves,
cyclically operating timing means for breaking
the message waves up into short fragments, means
comprising a plurality of variable coding devices
éach determining an abnormal sequence of send-
ing of said fragments, and means for setting up

" g different code on each of said devices for caus-
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ing the message fragments to be sent out in {wo
different abnormal sequences in the same cycle
of operation of said timing means.
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